Description 

Door lock having a closing aid 

5 The invention is concerned with a door lock, in 
particular for motor vehicles, having a rotary latch 
and a closing aid which acts on the latter and, with 
the aid of a drive, carries along the door to be closed 
over the last section into the closed position, 

10 

In the case of door locks of this type, there is the 
problem that the closing aid together with its drive 
considerably increases the space requirement of the 
door lock and therefore the door lock can no longer be 
15 used universally for various installation purposes, but 
instead complicated adaptations to the spatial 
conditions present in each case have to be undertaken, 
if installation is possible at all. 

20 The object of the invention is to provide a door lock 
having a closing aid which can be adapted more easily 
to the given spatial installation conditions. 

According to the invention, the object is achieved by a 
25 door lock of the type described at the beginning, in 
which the drive of the closing aid is separated 
structurally from the door lock and a flexible drive 
element is provided for transmitting force from the 
drive to the rotary latch. 

30 

The coupling of the closing aid, which is driven, for 
example, by an electric motor, to the door lock with 
the aid of a flexible drive element permits the door 
lock itself to be designed compactly, so that it can be 
35 used without substantial changes for a multiplicity of 
application purposes, even under restricted spatial 
conditions. The drive of the closing aid can be fitted 
independently of the door lock at a point in the 
relatively close vicinity of the door lock, in which 
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case the length of the flexible drive element has 
merely to be adapted to the installation location of 
the drive. 

5 The door lock according to the invention is therefore 
suitable not only for use in new structures, but may in 
principle also be installed, for example, into the 
cavities of existing structures of vehicle doors. 

10 A further advantage of the flexible drive element 
resides in force being transmitted in a virtually 
loss -free manner and in its very quiet manner of 
operating. 

15 In a preferred development of the invention, provision 
is made for the rotary latch to be moveable into its 
closed position counter to the force of a restoring 
spring by the flexible drive element in the form of a 
tension element . 

20 

Since the rotary latch is restored with the aid of the 
restoring spring as is customary in door locks, it is 
sufficient if the closing aid is effective only in one 
direction of movement, in which case the drive drives a 
25 cable winch, for example, on which the drive element 
can be wound. A solution of this type for the closing 
aid manages with very few parts and offers a high 
degree of functional reliability. 

30 The flexible drive element is preferably designed as a 
metal cable which, with a small cross section, enables 
the necessary tensile forces to be transmitted and 
offers good reliability against breakdown. In 
principle, however, it is also conceivable to use 

35 tension ties, belts, chains or the like as the flexible 
drive element . 

The flexible drive element preferably undergoes a 
change in direction with the aid of at least one 


- 3 - 


deflection roller, A deflection roller of this type 
firstly facilitates the adaptation to difficult 
installation positions and secondly, in a preferred 
development of the invention, in which the deflection 
5 roller can be moved from its normal position into an 
auxiliary opening position shortening the path of the 
drive element, an auxiliary release is readily 
possible, even when the closing aid is activated. The 
deflection roller can be mounted on the door lock, on 
10 the drive of the closing aid or, independently of both 
of these, on the door structure, 

If the deflection roller has an appropriate path of 
movement, the drive of the closing aid does not even 

15 have to be switched off, in which case the auxiliary 
release of course not only causes yielding by the 
deflection roller being pivoted away or inward, but at 
the same time causes release of the rotary latch which, 
under some circumstances, has already engaged in the 

20 preliminary catch or main catch. 

In a particularly preferred embodiment of the 
invention, the moveability of the deflection roller 
into the auxiliary opening position is effected by the 

25 deflection roller being arranged on a toggle lever 
which can folded in by actuation of the auxiliary 
opening device. The advantage of a toggle lever 
structure resides in said toggle lever in the stretched 
state being virtually infinitely stiff, on the one 

30 hand, and thereby enabling the transmission even of 
high closing forces, and secondly, being moveable 
beyond a dead center position, by a comparatively small 
actuating force being exerted at the buckling point, 
after which the toggle lever immediately folds in, when 

35 a load is applied to the deflection roller, and ensures 
the necessary release of the drive element . A restoring 
spring ensures that after an auxiliary triggering the 
toggle lever automatically returns back into its 
stretched position. 


In. order to ensure satisfactory functioning of the 
closing aid, it is expedient to keep the drive element 
under stress in all operating states by at least one 
prestressting spring. In this case, the prestressing 
spring has to be capable of keeping the drive element 
under a sufficient tensile stress even during an 
auxiliary release and corresponding shortening of the 
path of the drive element, in order, for example, to 
ensure that the flexible drive element cannot spring 
away from the deflection roller. 

In the simplest case, the restoring spring of the 
rotary latch can ensure that the drive element is 
prestressed, but this preferably takes place by means 
of a restoring spring of a driving lever acting on the 
rotary latch. As an alternative, it is conceivable to 
provide the prestress with the aid of a resiliently 
mounted drive roller, a deflection roller acting in its 
normal position as a clamping roller or else with the 
aid of a drive element which can be extended in the 
longitudinal direction. Combinations of a number of 
these prestressing elements are likewise conceivable. 

An exemplary embodiment of the invention will be 
discussed in more detail below with reference to the 
attached drawings, in which: 

fig. 1 shows a schematic illustration of a closing aid 
acting on a rotary latch o£ a door lock; 

fig. 2 shows a door lock similar to fig. 1 having a 
deflection roller mounted on a toggle lever in 
the normal position; 


fig. 3 shows the device according to fig. 2 with the 
toggle lever folded in in an auxiliary opening 
position. 
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In fig. 1, a closing aid 10 of a door lock 12 is 
illustrated schematically, in which case, for the 
purpose of simplification, only a rotary latch 14 of 
the door lock is illustrated and the latching 
5 arrangement and further devices which may be present 
have been omitted. 

The rotary latch 14 has a receiving opening 16, which 
interacts with a closing lug or a closing clip, and a 

10 main catch 18 and a preliminary catch 20 which, in 
interaction with detent pawl (not illustrated} , ensure 
that the rotary latch 14 is retained in its closed 
position or preliminary latching position. The rotary 
latch 14 is preloaded in the direction of its open 

15 position with the aid of a prestressing spring (not 
shown) which is designed, for example, as a torsion 
spring. 

The closing aid 10 is activated with the aid of a 

20 microswitch (not illustrated) as soon as the rotary 
latch 14 has passed into its preliminary latching 
position defined by the preliminary catch 20. In the 
process, an electric drive motor is activated which, in 
accordance with the cable winch principle, drives a 

25 cable winch 22 on which a flexible metal cable 24 is 
wound. The metal cable 24 is deflected with the aid of 
a deflection roller 26 and acts on a driving lever 30 
via a cable clamp 28, the cable clamp 28 being fastened 
in an articulated manner on the driving lever 30. The 

3 0 driving lever 30 in turn is mounted such that it can 
pivot about the axis of rotation 32 of the rotary latch 
14 and carries the rotary latch 14 along (in a manner 
which is not illustrated in more detail) from its 
preliminary latching position into the closed position 

35 or main latching position. 


The drive, which can move in both directions or else is 
designed as a planetary gear system, together with the 
cable winch 22 is designed such that it is separated 
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structurally from the chassis of the actual door lock 
12 and can be fitted to a suitable location on the 
door, the deflection roller 26 ensuring exact guidance 
of the cable parallel to the pivoting plane of the 
5 driving lever 30, A pin 34 is provided as a limiting 
element on the cable winch 22, which pin, after the 
closed position of the rotary latch 14 is reached, runs 
against a posit ionally fixed stop 36, after which the 
electric drive motor is switched off, for example by 

10 detecting the rise in load current. If appropriate, 
further deflection rollers may be used should this be 
necessary on account of structural conditions, instead 
of the metal cable 24, the use of other flexible drive 
elements, for example of ties, belts or chains, is also 

15 conceivable. 

The driving lever 30 is actuated with the aid of the 
metal cable 24 against the load of a prestressing 
spring, the prestressing spring returning the driving 

20 lever 30 into its starting position when the rotary 
latch 14 is opened and, in the process, also 
correspondingly unwinding the metal cable 24 from the 
cable winch 22. The metal cable 24 is, in all operating 
states, under a certain prestress which can be applied 

25 either by the prestressing spring of the driving lever 
30, by a resiliently mounted cable winch 22 or by a 
deflection roller 26 acting as a tensioning roller. The 
restoring spring of the rotary latch 14 can also be 
used for applying a tensioning force in the metal cable 

30 24, in which case combinations of a number of the 
previously described prestressing options are also 
conceivable . 

In fig. 2, a preferred development of the door lock 12 
35 is illustrated, in which case, for reasons of clarity, 
components whose functions correspond to those 
components of the design according to fig. 1 are 
provided with the same reference numbers in each case. 


' In contrast to the simplified embodiment of the door 
lock 12 which is illustrated in fig. 1, in the 
embodiment illustrated in fig, 2 provision is made for 
the deflection roller 26 to be mounted at the free end 
5 of a toggle lever 38. The toggle lever 38 comprises a 
first member 40/ a second member 42 and a third member 
44, the first member 40 and the third member 44, on 
which the deflection roller 26 is mounted rotatably, 
being mounted such that they can pivot about axes of 

10 rotation 46, 48 which are fixed with respect to each 
other. The second member 42 is articulated on the first 
member 40 via a first pivot spindle 50 and on the third 
member 44 via second pivot spindle 52 . a torsion spring 
54 keeps the toggle lever 38 in its stretched position, 

15 so that the deflection roller 26 remains in its normal 
position irrespective of the forces acting through the 
metal cable 24 when the closing aid is actuated. 
Satisfactory functioning of the closing aid is 
therefore ensured. 

20 

However, the toggle lever 38 offers the option of 
auxiliary opening of the door lock 12 even when the 
door-cloaing aid is activated. For this purpose, there 
is provided on the first member 40 an actuating surface 

25 56 on which a part (not shown) which is connected to 
the door-opening mechanism and/or to a special 
auxiliary release acts. As soon as the first member 40 
and the second member 42 which is connected thereto 
have been moved beyond a dead center position, the 

30 toggle lever 38 buckles into the auxiliary opening 
position illustrated in fig. 3, in which case the 
deflection roller 26 pivots in the direction of the 
cable winch 2 2 shortening the path of the metal cable 
24. In the process, the tensile forces acting in the 

35 metal cable 24 assist the folding -in movement of the 
toggle lever 38. The shortening of the path of the 
metal cable causes the driving element 3 0 to move out 
of an engagement region with the rotary latch 14, with 
the result that the latter is completely uncoupled from 
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the closing aid and the release of the rotary latch 14 
is not hindered by the driving lever 30. Consequently, 
the door can be opened even with the drive motor of the 
closing aid not being interrupted, in which case it 
5 will generally spring open automatically on account of 
the opening rotary latch 14 and the prestressing force 
of the sealing rubber in the door frame, 

The prestressing path of the prestressing spring of the 
10 driving lever 30 is dimensioned in such a manner that 
even in the auxiliary opening position according to 
fig. 3 there is still always a sufficient spring 
deflection in order also to keep the metal cable 24 in 
this position under prestress. 

15 

On the other hand, the torsion spring 54 makes it 
possible to move the toggle lever 38 back into its 
stretched position counter to the load of the 
prestressing force of the driving lever 30 when the 
20 opening process is finished and only the prestressing 
forces of the prestressing spring of the driving lever 
30 are still active in the metal cable 24. 

The toggle lever 38 together with the deflection roller 
25 26 can either be arranged on the housing of the door 
lock 12 in order to form a module; but it is also 
conceivable, depending on spatial conditions, to mount 
the unit comprising the toggle lever and deflection 
roller 26 on a common chassis together with the cable 
30 winch 22 or to provide a mounting point which is 
independent of the cable winch 22 and the door lock 12. 
In addition to the already mentioned advantage of the 
free spatial design, the cable drive of the closing aid 
also offers the advantage of a quiet and virtually 
35 loss-free transmission of force. 


The door lock 12 described can also readily be provided 
with an opening aid possibly operating with a separate 
drive motor, without structural changes being necessary 
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in the region of the closing aid. 


